ABSTRACT Objectives: To determine the prevalence of multimorbidity in the adult population attending primary care in Portugal, to identify associated sociodemographic factors, and to reveal combinations of chronic health problems.
Participants: 1279 women and 714 men agreed to participate. The mean age was 56.3 years (59.0 years for men; 54.8 years for women). The most frequent marital status was married/cohabiting (69.5%). The most predominant living arrangement was living as a couple (57.2%). A considerable proportion consisted of pensioners/retirees (41.5%) and adults with a low educational level (48.7%). Sufficient monthly income was reported in 54.4% of the cases.
Primary outcome measures:
For each patient, multimorbidity was measured either by the presence of ≥2 or ≥3 chronic health problems, from a list of 147 chronic health problems. Clinical data were collected using the general practitioner's knowledge of the patient's history, patient's self-report and medical records. Cluster analyses were performed to reveal distinct patterns of multimorbidity.
Secondary outcome measures:
Patient social and demographic data (sex, age, residence area, current marital status, number of years of formal education, living arrangements, professional status and selfperceived economic status). Logistic regression analyses were performed to determine the association between sociodemographic factors and multimorbidity.
Results: Multimorbidity (2 or more chronic health problems) was present in 72.7%. When a cut-off of three or more was used, an expressive percentage of multimorbidity (57.2%) remained present. The likelihood of having multimorbidity increased significantly with age. Pensioners/retirees and adults with low levels of education were significantly more likely to suffer from multimorbidity. Cardiometabolic and mental disorders were the most common chronic health problems. Six multimorbidity clusters have been identified.
Conclusions:
Multimorbidity was found to be a common occurrence in the Portuguese primary care users. Future primary healthcare policies should take multimorbidity into consideration.
BACKGROUND
Primary care plays a central role in the management of chronic medical conditions. 1 2 Evidence to date suggests that the majority of patients with chronic health conditions do not have a single diagnosis, but numerous diagnoses coexist within one person. 3 Multimorbidity has been defined as the co-occurrence of more than one chronic condition in an individual, 4 and this has become more common across studied population groups over time with important consequences for primary care and secondary care providers.
As the world population ages and life expectancy increases, multimorbidity becomes progressively common 5 in developed [6] [7] [8] and
Strengths and limitations of this study
▪ This is the first study to quantify multimorbidity in the adult population attending general practice in Portugal. It contributes to a better knowledge of the epidemiological factors associated with multimorbidity in Portugal. ▪ This study investigated a large list of 147 chronic health problems. Most multimorbidity studies only considered a small list of chronic conditions. ▪ Clinical data were collected using three data sources for each patient: general practitioner (GP)'s knowledge of patient's history, patient's self-report and medical records. Most multimorbidity studies rely on only one of these sources of data. ▪ The study findings may not be generalisable to the entirety of the Portuguese primary care, since a random sample of each GP's patients was not possible to achieve. The study lacks a disease severity score and the cross-sectional nature of the study design does not allow for causal inferences to be proven. ▪ The most common chronic health problems and the prevalence of multimorbidity encountered were similar to those found in other studies, which supports the validity of the study findings.
developing countries. [9] [10] [11] [12] Nonetheless, multimorbidity can be present in all age groups, rendering it a widespread public health concern. 13 The overall estimated prevalence of multimorbidity varies across the literature, depending on the studied population and the used methodology, 14 and the primary care setting is no exception. In a recent Dutch study 15 involving about 213 000 patients, multimorbidity was found among 13% of the population, but it can rise to as high as 95% within the group of the oldest ones. 16 Patients who suffer from multimorbidity have poor health outcomes, 17 high healthcare utilisation 18 (78% of all primary care consultations are provided to patients with multiple chronic conditions 6 ), more hospital admissions 19 and increased average cost of care. 20 This poses a significant challenge on patients' lives, general practitioners' (GPs) work and healthcare services in general. 21 Since GPs are responsible for the complete person's health, they should pay special attention to the prevalence and patterns of multimorbidity in order to best plan and provide patient care.
Taking into consideration the demographic projections, the Portuguese population will significantly age over the course of the next four decades. By 2050, about 32% of the population is projected to be aged 65 and over, significantly above the Organisation for Economic Co-operation and Development (OECD) average of 25.7%, 22 which underlines the need for health practitioners to become acquainted with the multimorbidity phenomenon in Portugal.
This study aimed to determine the prevalence of multimorbidity in the adult population attending primary care in Portugal, to identify associated sociodemographic factors, and to reveal combinations of chronic health problems that in the future might benefit from directed care management.
METHODS

Study design
This cross-sectional study, conducted from October 2013 to December 2014, represents the first phase of the MM-PT project-Multimorbidity in primary care in PorTugal-designed to further the knowledge of the epidemiology of multimorbidity in the country from multiple perspectives. Details of study design, definitions and methods were previously published in this journal. 23 The study was conducted in agreement with the principles of the Declaration of Helsinki 24 and received institutional Ethics Committee approval. The reporting of this study conforms to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement. 25 
Participants
The sampling approach is described in detail elsewhere. 23 Briefly, in agreement with the distribution of the Portuguese population aged 18 years and older across the five mainland Portugal Healthcare Administrative Regions, a random sample of GPs, working in the National Health Service, was obtained aiming at a total of 1500 general practice patients recruited within them. GPs were initially invited by letter. Subsequently, frequent reminders were sent by letter, telephone, email and/or personal visits. In view of insufficient response to these recruitment strategies, changes in the study procedures were deemed necessary: recruitment awareness was raised both by emails sent to medical online discussion forums/mailing groups and via the distribution of leaflets in national conferences. No reimbursement of any kind was offered for involvement in this study.
Adult patients who attended primary care consultations during the study period and were judged as being physically and mentally able to provide informed consent were included in the study.
Data collection procedures
Data collection was performed by protocol. 23 The questionnaire was pilot tested in 25 adult general practice patients. No alterations to the questionnaire were found to be needed.
Outcome variable
For each patient, multimorbidity was measured either by the presence of ≥2 or ≥3 chronic health problems at the time of data collection. The chronic health problems of interest were drawn from the 147 International Classification of Primary Care, Second edition (ICPC-2) rubrics list gathered by the Family Medicine Research Centre, University of Sydney. 26 
Independent variables
Social and demographic characteristics such as sex (male/female), age (18-34/35-49/50-64/≥65 years), residence area (urban/rural), current marital status (married-cohabiting/single/widowed/separateddivorced), number of years of formal education (less than 6 years/at least 6 but not more than 9 years/more than 9 years), living arrangements (couple/extended family/alone/other), professional status ( pensionerretired/employed/unemployed/housewife/student) and self-perceived economic status ('Just enough to make ends meet'/'Not enough to make ends meet'/ 'Some money left over') 'were assessed by the personal information section of the Portuguese version of the EASY-Care questionnaire.
The clinical data (chronic health problems) were collected using the GP's knowledge of the patient's history, patient's self-report and electronic and/or paper medical records of the patient. Health problems were defined as chronic by the O'Halloran criteria: (A) have a duration that has lasted, or is expected to last, at least 6 months; (B) have a pattern of recurrence or deterioration; (C) have a poor prognosis and (D) produce consequences or sequelae that impact on the individual's quality of life. 26 
Statistical analyses
In addition to the descriptive analysis, χ 2 tests for group comparisons and logistic regressions, performed as specified in the aforementioned published study protocol, 23 cluster analyses 27 were also executed aimed at revealing distinct patterns of chronic health problems. As previously employed by Marengoni et al, 28 a correlation matrix was computed among the most frequent chronic health problems in the sample ( prevalence >5% and >10%) using the Yule Q measure of similarity and average linkage as an algorithm.
All analyses were done using the IBM SPSS Statistics for Windows, V.21.0 (IBM Corporation, Armonk, New York, USA).
p Values <0.05 were considered statistically significant.
RESULTS
Characteristics of participants
Enrolled GPs approached a total of 2027 patients aged 18 years and older for inclusion in the study; 98.3% (1279 women and 714 men) agreed to participate. Thirty-four refused to participate due to personal reasons. All five mainland Portuguese Healthcare Administrative Regions attained or surpassed the minimum required sample size: 559 in the North (104%), 750 in the Centre (208%), 459 in the Lisbon-Tejo Valley (109%), 149 in Alentejo (124%) and 76 in Algarve (127%). The average participant-GP ratio was 28.9 patients per GP (range 10-65).
The mean age for the sample was 56.3 years (59.0 years for men and 54.8 years for women). Table 1 shows the demographic characteristics of sample respondents. The most frequent marital status was married or cohabiting in 69.5% of the sample. The most predominant living arrangement was living as a couple (57.2%). A considerable proportion of the sample consisted of pensioners and retirees (41.5%), and adults with a low level of education (48.7%). Sufficient monthly income was reported in 54.4% of the cases.
Prevalence of multimorbidity Almost 9 out of 10 study participants (87.0%) had at least 1 chronic health problem, with an overall average of 3.4 (3.6 in men, 3.3 in women).
Multimorbidity, measured as a count of 2 or more chronic health problems, was present in 72.7% of the sample. Consistently, when a cut-off of 3 or more was used, an expressive percentage of multimorbidity (57.2%) remained present.
There was a significant relationship ( p<0.05) between each demographic characteristic and multimorbidity (table 2) . Males, old age, residing in rural areas, becoming a widow or widower, living alone, having a low level of education, being a pensioner or a retiree, and perceiving an insufficient monthly income were associated with higher rates of multimorbidity. A similar trend was observed for three or more chronic health problems multimorbidity cut-off, with the exception of an equally prevalent multimorbidity between monthly income levels ( p=0.070).
As table 3 shows, the prevalence of multimorbidity (using 2 cut-off points) increased with age in men and women. Men aged 50-64 had a higher prevalence of multimorbidity compared to their female counterparts, whereas in all other age groups women surpassed men. However, none of these differences were statistically significant.
As can be seen from table 4, after adjustment, the demographic variables that remained associated with the presence of multimorbidity were age, education and professional status. The likelihood of having multimorbidity increased significantly with age ( p<0.001). Pensioners, retirees and adults with low levels of education were significantly more likely to suffer from multimorbidity. No differences in the odds of multimorbidity were detected in terms of sex, residence area, marital status, living arrangements or monthly income.
Chronic health problems and patterns of multimorbidity Table 5 shows the most common chronic health problems in the sample, considering a minimum prevalence of at least 5%. Globally, the two leading problems were lipid disorder (44.8% males, 35.7% females) and uncomplicated hypertension (43.8% males, 33.4% females).
Depressive disorder was the third most common chronic health problem among females (22.8%) and non-insulin dependent diabetes among males (25.4%). In both sexes, obesity came in fourth place (19.5% males, 14.4% females). The least common problem was osteoporosis with a prevalence of around 5%.
As could be expected, each common chronic health problem co-occurred with some other chronic health problem at a greater extent than as a stand-alone condition (table 5) .
Women with a diagnosis of non-insulin dependent diabetes, osteoarthritis of the knee, back syndrome with radiating pain and lipid disorder were 74.4 times, 62.3 times, 42.5 times and 21.1 times, respectively, more likely to have multimorbidity (2 or more chronic health problems) than women without these diagnoses ( p<0.001). When considering multimorbidity as the co-occurrence of three or more chronic health problems, there was a decrease in the odds. Nonetheless, women with osteoarthritis of the knee, lipid disorder, non-insulin dependent diabetes and back syndrome with radiating pain were 13.4 times, 11.3 times, 9.9 times and 8.7 times, respectively, more likely to have three or more chronic health problems than women without these diagnoses ( p<0.001) (table 6).
In men, the highest ORs for multimorbidity (2 or more chronic health problems) were associated with obesity (OR, 28.7 (95% CI 7.0 to 117.5); p<0.001), lipid disorder (OR, 16.0 (95% CI 8.9 to 28.8); p<0.001) and benign prostatic hypertrophy (OR, 14.8 (95% CI 4.7 to 47.3); p<0.001). Men with complicated hypertension were 26.2 times more likely to have three or more chronic health problems than non-hypertensive men (table 6). Figure 1 shows the six disease clusters that were identified using cluster analysis. One cluster was comprised solely of overweight. Two clusters included two diseases: one anxiety disorder/anxiety state and depressive disorder, and one varicose veins of the leg and back syndrome without radiating pain. One cluster included three diseases: obesity, non-insulin dependent diabetes and uncomplicated hypertension. Two clusters included four diseases: one osteoarthrosis (other), osteoporosis, goitre and back syndrome with radiating pain and one complicated hypertension, lipid disorder, osteoarthritis of the knee and benign prostatic hypertrophy.
As a corroboration procedure, a second cluster analysis was performed using chronic health problems with a prevalence >10%. Obesity, non-insulin dependent diabetes and uncomplicated hypertension remained together in a cluster and so did complicated hypertension and lipid disorder. Overweight, back syndrome with radiating pain and depressive disorder remained in independent clusters.
DISCUSSION
Strengths of the study
This is the first study to report the prevalence and patterns of multimorbidity in the Portuguese population aged 18 and older attending primary care consultations. It is cross-sectional, which is the most frequent design to assess the epidemiology of multimorbidity. 29 A simple count of individual chronic conditions was the approach used to measure multimorbidity, which is also the most common across the literature. 30 Although there is no agreement regarding the number and type of chronic health problems that should be included in multimorbidity related studies, the use of 12 or more frequent chronic diseases has been suggested by some authors 31 as being the cut-off for better prevalence estimates; this study largely meets this principle, since a list of 147 chronic health problems was used.
Statement of overall findings
In general, the study results substantiate the commonly assumed perception that multimorbidity is the rule in primary care. 3 Even though it may not be entirely accurate to directly compare the prevalence estimates of multimorbidity between studies, owing to the differences in the employed methodologies, 14 some authors have stated that prevalence estimates are similar when multimorbidity is defined as two or more disease entities, independently of how a disease entity is defined. 32 In this study, the high prevalence of two or more chronic health problems-multimorbidity-is consistent with data present in the literature. 29 Given the current absence of a consensual definition of multimorbidity, the recommendation of Fortin et al 31 of using two operational definitions of multimorbidity was followed. Therefore, in this study, multimorbidity was also defined by three or more chronic health problems. Although only a few studies have used this definition, 29 it is of relevance for practitioners since it can identify patients with higher needs. 31 More than half of the study participants had three or more chronic health problems, which is a common prevalence found in developed countries. 3 33 These findings suggest that Portuguese GPs are likely to struggle with increasingly daily practice concerns, since they will face many challenges regarding the multimorbidity impact on disease management, as is the case in other countries. 34 Caring for patients with multimorbidity is a demanding task because, on the one hand, there is a lack of multimorbidity related guidelines 35 and, on the other, current interventions have had mixed effectiveness results. 36 There remains the need to identify patients with multimorbidity in order to develop new and stronger patient-oriented interventions. 36 These can be supported by a longitudinal doctor-patient relationship-based care, the offer of a benefit-risk balance to each individual, and decision taking driven by the patient's capability to cope with them, ultimately avoiding overdiagnosis and overtreatment. 37 Recent efforts to address multimorbidity within guidelines are also being pursued. 38 Relationship with other studies In line with previous reports, 3 7 13 15 18 39-42 a significant association between age and prevalence of multimorbidity, irrespective of the definitions used, was found in this study. The presence of multiple chronic health problems increased with age and was highest among adults aged 65 or older. This is due to the accumulation of chronic health conditions during the ageing process. 43 The prevalence of multimorbidity in each individual age group match those observed in a prior study, 3 but are higher than the ones obtained by the majority of the published studies. 29 Whether this is a real difference between the adult Portuguese primary care users and the primary care practice settings from other western countries, or the consequence of different methodologies of estimating multimorbidity prevalence, will remain the object of further research.
Women are associated with increased risk for multimorbidity. 41 The majority of the study participants were female. Nonetheless, males were associated with higher rates of multimorbidity. This gender effect, however, did not persist after adjusting for all sociodemographic variables. These results therefore need to be interpreted with caution.
Krieger et al 44 listed the level of education, occupational prestige and income as indicators of socioeconomic status. Lower socioeconomic status is a known determinant of multimorbidity, 29 and this study's findings support it. Therefore, the level of education 45 and professional status of the patients with multimorbidity should be taken into consideration when developing prevention strategies in primary care practice settings.
The type of source of data collection interferes with the prevalence estimates of multimorbidity. 42 To minimise this effect, three sources of data were simultaneously used for each patient in this study: self-reported health status, analyses of medical records and GP's knowledge of the patient's history.
In agreement with previous reports, 46 cardiometabolic and mental disorders were the most common chronic health problems in the study sample. Compared with national estimates, lipid disorder is lower in the sample (38 51 are higher in the sample. However, these studies present considerable differences in methodologies and target populations, which make prevalence comparisons difficult and the focus of further research. A possible reason for the relative high prevalence of depressive disorder in the sample may be the worsening of the socioeconomic conditions that Portugal faced due to the austerity programme from the International Monetary Fund and European Union. 52 Another possible explanation for this is that depressive disorder is most frequently present in females, 53 who constitute the majority of the sample.
The most common chronic health problems observed in the sample systematically coexisted with other chronic conditions in line with previous studies. 46 Both females and males affected by one of the most common chronic health problems have an increased risk of having multimorbidity (two or more and three or more chronic conditions).
According to a recent review, 29 there is no consistent pattern of multimorbidity across studies, mostly due to differences in the study design and inclusion criteria. 54 Nevertheless, comorbidities can be grouped into three broad types: cardiometabolic, anxiety-depression and pain related. 29 The results of this study further support this classification in adult patients with multimorbidity in the primary care. The cardiometabolic pattern found reflects three of the main features of the metabolic syndrome: 54 diabetes, obesity and hypertension. This clustering of illness and risk factors is considered to be the agent of a new epidemic of cardiovascular disease. 55 The anxiety-depression cluster favours the diagnosis of a syndromal combined anxiety and depressive disorder, very common in primary care and seen most frequently in this setting. 56 A cluster with pain was also present in this study; back syndrome with radiating pain was found to be associated with other chronic health problems that can cause or contribute to it such as osteoarthrosis and osteoporosis (indirectly by leading to painful fractures of the vertebrae). These findings strengthen the idea of the presence of associations of chronic health problems in patients with multimorbidity.
Limitations of the study Some limitations of the study need to be stated. First, volunteer GPs collected data only from patients whom they have observed in consultations, which may have caused an over-representation of the frequent users of primary care services. The use of a random sample of each GP's patients might have produced more accurate results, 3 although this would have not been practicable due to financial and time restraints. Nonetheless, the results of this study produce an image of the type of health problems tackled in GP practices. Second, even though all five mainland Portuguese Healthcare Administrative Regions were represented in this study, local unknown biases could have been introduced and our findings may not be generalisable to all Portuguese primary care. Third, although important when studying multimorbidity, no indicator of disease severity was used as it would be too demanding for participating GPs to evaluate in each consultation. Finally, this study is crosssectional, and therefore no causal relationship could be proven. Despite the stated limitations, the study suggests that the most common chronic health problems and the encountered prevalence of multimorbidity were similar to those found in other studies, which supports the validity of the study findings.
CONCLUSION
This study contributes to an increase in the understanding of multimorbidity and chronic health problems of the Portuguese population aged 18 and older attending primary care consultations. Multimorbidity was found to be a common occurrence in the studied sample. The highest levels of multimorbidity were identified among some vulnerable groups: the elderly, the less educated and the pensioners/retirees, which make them the target audience to consider in terms of public policies in the fields of health promotion and disease prevention. Regarding the prevalence of cardiometabolic and mental disorders, they clearly are two areas that need to be prioritised by GPs in the community. Six multimorbidity clusters have been identified. In the future, these patterns may benefit from directed care management, but only further research with a longitudinal approach will tell.
Survivorship with multimorbidity is the price of success of effective primary and secondary care, but do primary care patients with multimorbidity have a positive quality of life in Portugal? This is a question that phase II of our study will aim to answer.
